
BACKGROUND AND OBJECTIVE
 � Erythropoiesis-stimulating agents (ESAs) are a mainstay of treatment for anemia in adult patients with 
chronic kidney disease (CKD), but they are associated with an increased risk of cardiovascular (CV) events 
when targeting hemoglobin (Hb) levels ≥13 g/dL1-3

 � The mode of administration (intravenous or subcutaneous [SC]) of ESAs may represent a barrier to 
some patients 

 � The aim of this study was to understand patients’ valuation of various attributes associated with current 
standard of care (SoC) or hypothetical  treatments for anemia of CKD 

METHODS
Patient Population and Study Design

 � Non–dialysis-dependent (NDD) CKD adult (≥18 years) patients from the United Kingdom, Spain, 
Germany, and France, who had self-reported anemia and were being treated with ESAs, participated in 
this online discrete choice experiment (DCE)

 − This study was informed by a background review and qualitative interviews with patients (N=51)

 � Patients were excluded if they were receiving dialysis, had received a kidney transplant, or had received a 
blood transfusion within the past 30 days

 � Patients completed a series of choice tasks (n=14; 12 experimental choice tasks and two validity tests); 
each choice task presented patients with a choice between two hypothetical treatment options (Figure 1)

 − The hypothetical treatment options were described in terms of five attributes; these attributes reflected 
those characteristic of SoC for anemia, though the highest level of risk of gastrointestinal side effects 
was inflated to help ensure that patients considered this attribute when responding to the choice task

Figure 1. Example DCE Question

Treatment A Treatment B

Energy Level

Mode of Administration

Need for Iron Supplements

Risk of Major
Cardiovascular Event

Risk of
Gastrointestinal
Side E�ects

You sometimes have a lot of energy You rarely have a lot of energy

Oral pill
Once daily, at home

No iron supplements

No risk

Injection under the skin
Once every 4 weeks, at home

Oral iron pill
Once daily, at home

15%
15 have CV event
85 do not have CV event

10%
10 have CV event
90 do not have CV event

50%
50 have GI event
50 do not have GI event

Choice

Abbreviations: CV, cardiovascular; DCE, discrete choice experiment, GI, gastrointestinal.

Statistical Methods
 � Outcomes included utility values per attribute over the whole population

 − DCE utilities are known as part-worth utilities, which represent the relative contribution of changes in 
treatment attributes to choices

 � Maximum acceptable risk (MAR) was used to quantify patients’ preferences using percent change in risk 

 − MAR indicates the percent increase in the amount of risk that patients are willing to tolerate to improve 
other treatment attributes; the areas of risk included:

 ¡ Risk of a major CV event: heart attack, hospitalization for severe chest pain, or heart failure; these 
events would require hospitalization at minimum, and at worst, they could be fatal

 ¡ Risk of gastrointestinal (GI) side effects: nausea, vomiting, diarrhea, bloating, or constipation; side 
effects are not severe but may be unpleasant or uncomfortable to experience

 � A multinomial logit model with an error component was used to analyze participants’ choices and 
estimate their treatment preferences
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RESULTS
 � Between November 2019 and March 2020, 200 eligible patients completed the DCE survey (Figure 2)

Figure 2. Patient Disposition
Issued invitation to participate in DCE study

N=890

33% non-responders
n=291

67% responders
n=599

11% screening incomplete
n=68

89% screening complete
n=531

62% ineligible for survey
n=331

Ineligible reasons
• 237 did not have CKD
• 14 did not have anemia
• 32 were not on ESAs
• 33 were on dialysis
• 5 had transplants
• 10 had transfusions in the past month

38% eligible for survey
n=200

0% did not consent
n=0

100% consented
n=200

0% survey incomplete
n=0

100% survey complete
n=200

Final sample
n=200

Abbreviations: CKD, chronic kidney disease; DCE, discrete choice experiment; ESA, erythropoiesis-stimulating agent.

 � Mean (SD) age of the eligible patients was 53.78 (12.73) years; patients had been diagnosed with CKD 
6.02 (7.49) years and CKD anemia 3.45 (3.44) years prior to study entry, respectively (Table 1)

Table 1. Patient Demographics and Characteristics
Characteristic Full Sample (N=200)

Age (years)
Mean (SD) 53.78 (12.73)

Median (Q1-Q3) 54.5 (45-62)

Sex, n (%)
Male 106 (53)

Female 94 (47)

Country, n (%)

United Kingdom 52 (26)

Spain 53 (26)

France 33 (16)

Germany 62 (31)

Health insurance, 
n (%)*

Social insurance 181 (90)

Private insurance 27 (14)

Time since diagnosis of CKD (years), mean (SD) 6.02 (7.49)

Time since diagnosis of CKD-related anemia (years), mean (SD) 3.45 (3.44)

Receive iron 
supplements on a 
regular basis, n (%)*

Oral iron supplements, yes 145 (72)

Intravenous iron supplements, yes 25 (12)

No iron supplements 34 (17)

Current ESA 
treatment, n (%)*

Erythropoietin 122 (61)

Short-Acting ESA 47 (23)

Long-Acting ESA 54 (27)

Frequency of ESA, 
n (%)

1-3× per week 117 (59)

1-2× every month 81 (41)

Other 2 (1)

Administration of 
ESA, n (%)

Intravenous injection 37 (18)

Subcutaneous injection 163 (82)
*Not mutually exclusive.
Abbreviations: CKD, chronic kidney disease; ESA, erythropoiesis-stimulating agent; SD, standard deviation.

 � Key findings describing patient preference changes relative to the reference case, per attribute, are as 
follows (Figure 3):

 − Mode of administration: Patients preferred an “oral pill, once daily, at home” over the reference level 
“subcutaneous injection, once every 2 weeks, at home” (utility=0.41, P<0.001); patients also preferred 
an “oral pill, three times a week, at home” over the reference level (utility=0.32, P<0.001) 

 − Need for iron supplements: Patients preferred “No iron supplements” over the reference level “IV iron 
once every 3-6 months, in a medical facility” (utility=0.24, P<0.01) 

 − Risk of GI side effects: Patients preferred both a reduction in the risk of GI side effects from the 
reference level of 50% to 20% (utility=0.85, P<0.001) and 0% (utility=1.39, P<0.001)

 − Risk of a major CV event: Patients preferred both a reduction in the risk of a major CV event from the 
reference level of 15% to 10% (utility=0.47, P<0.001) and 5% (utility=0.66, P<0.001)

 − Energy levels: Patients preferred both an improvement in energy levels from the reference level of “You 
rarely have a lot of energy” to “You sometimes have a lot of energy” (utility=0.79, P<0.001) and “You 
always have a lot of energy” (utility=1.36, P<0.001)

Figure 3. Multinomial Logit Model with an Error Component – Results for Full Sample
Full Sample (N=200)

Mode of Administration

Subcutaneous injection, once every 2 weeks, at home

Subcutaneous injection, once every 4 weeks, at home

Oral pill, three times a week, at home

Oral pill, once daily, at home

Need For Iron Supplement

IV iron once every 3-6 months, in a medical facility

Oral iron daily, at home

No iron supplements

Risk of Gastrointestinal Side E�ects

50%

20%

0%

Risk of a Major Cardiovascular Event

15%

10%

5%

Energy Levels

You rarely have a lot of energy

You sometimes have a lot of energy

You always have a lot of energy

0.0 0.5 1.0 1.5
Part-Worth Utilities (95% CI)

Abbreviations: CI, confidence interval; IV, intravenous.

 � To switch from an at-home SC injection administered once every 2 weeks to an at-home oral pill 
administered three times a week: 

 − Patients were willing to tolerate a 5.12% (95% CI: 1.99; 8.25) increase in the risk of a major CV event 
(Table 2)

 − Patients were willing to tolerate an 11.73% (95% CI: 4.96; 18.50) increase in the risk of GI side effects 
(Table 3)

 � To move from sometimes having a lot of energy to always having a lot of energy:

 − Patients would be willing to tolerate an 8.86% (95% CI: 6.05, 11.67) increase in the risk of a major 
CV event (Table 2)

 − Patients would be willing to tolerate a 20.31% (95% CI: 15.04, 25.59) increase in the risk of GI side effects 
(Table 3)

Table 2. Maximum Acceptable Cardiovascular Risk

Attributes’ Levels
Overall (N=200)

MAR (SE) 95% CI
Risk of a gastrointestinal side effect
1% decrease in risk of gastrointestinal side effects 0.44 (0.06) 0.33, 0.55
Mode of administration
Subcutaneous injection, once every 2 weeks, at home Reference –
Subcutaneous injection, once every 4 weeks, at home Not significant
Oral pill, three times a week, at home 5.12 (1.60) 1.99, 8.25
Oral pill, once daily, at home 6.50 (1.60) 3.36, 9.64
Need for iron supplement
IV iron once every 3-6 months, in a medical facility Reference –
Oral iron daily, at home Not significant
No iron supplements 3.77 (1.30) 1.22, 6.31
Energy levels
You rarely have a lot of energy -12.17 (1.87) -15.82; -8.51
You sometimes have a lot of energy Reference –
You always have a lot of energy 8.86 (1.43) 6.05, 11.67

Abbreviations: CI, confidence interval; IV, intravenous; MAR, maximum acceptable risk; SE, standard error.

Table 3. Maximum Acceptable Gastrointestinal Risk

Attributes’ Levels
Overall (N=200)

MAR (SE) 95% CI
Risk of a major cardiovascular event
1% decrease in risk of a major cardiovascular event 2.29 (0.29) 1.72, 2.87
Mode of administration
Subcutaneous injection, once every 2 weeks, at home Reference –
Subcutaneous injection, once every 4 weeks, at home Not significant
Oral pill, three times a week, at home 11.73 (3.45) 4.96, 18.50
Oral pill, once daily, at home 14.90 (3.46) 8.13, 21.68
Need for iron supplement
IV iron once every 3-6 months, in a medical facility Reference –
Oral iron daily, at home Not significant
No iron supplements 8.64 (2.75) 3.26, 14.02
Energy levels
You rarely have a lot of energy -27.90 (3.16) -34.08; -21.71
You sometimes have a lot of energy Reference –
You always have a lot of energy 20.31 (2.69) 15.04, 25.59

Abbreviations: CI, confidence interval; IV, intravenous; MAR, maximum acceptable risk; SE, standard error.

CONCLUSIONS
 � Similar to findings from the qualitative phase of this study, orally administered treatments are preferred 
by those who have anemia of CKD, relative to injectable treatments administered once every two weeks

 � Patients would be willing to tolerate increased risk of CV (5.12%) and GI (11.73%) events to move from a 
subcutaneous injection, once every 2 weeks, at home, to an oral pill, three times a week, at home

 � Patients would be willing to tolerate increased risk of CV (8.86%) and GI (20.31%) events to move from 
sometimes having a lot of energy to always having a lot of energy

 � Patients preferred no iron supplements to IV iron once every 3-6 months in a medical facility
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